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a  b  s  t  r  a  c  t

A cold model of a rotary holding furnace was studied using water and a kerosene-LIX® 973N organic mixture which

are  immiscible. The flow of the feed was found to behave similar to a gravity current where the feed preferentially

moved  along the liquid–liquid interface. Visual observation and residence time distribution obtained showed that

the  flow of the lighter feed mixture was similar to a laminar flow but with a preferential route along the wall with

the  outlet spout. In the commercial-scale rotary holding furnace, plug flow conditions are considered desirable while

mixing  or short-circuiting is considered undesirable. The flow in the cold model was fitted to a plug flow and three

CSTRs  all in series and a particular depth of the upper layer of organic was found where mixing with the bath fluid

was a maximum. Air bubbling in the centre of the cold model showed that at low air flow rates, the air curtain acted

to  limit mixing but as the air flow rates increased, the increased circulation caused by the air flow increased mixing

and  negated the air curtain effect.
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1.  Introduction

The use of cylindrical vessels placed horizontally as separa-
tion devices or reactors is fairly common in industry. In the
petroleum and chemical industries, baffles are used to settle
the incoming multiphase liquid mixture and provide a tortu-
ous path to facilitate the separation of liquids or settling of
suspended solids. Horizontally positioned cylindrical vessels
are also found in the metallurgical industry; examples include
the Peirce–Smith converter, anode furnace and the nickel pres-
sure leach reactor. These vessels are operated in batch mode
involving a series of complex operations including gas injec-
tion, feed additions and product removal. The rotary holding
furnace (RHF) is a horizontal cylindrical vessel that is used to
settle a two-phase liquid mixture of copper matte and slag.
Copper matte is a single phase mixture of iron and copper
sulphides and is immiscible with the slag. The matte and slag
are produced during the smelting of copper sulphide ores in an
ISASMELTTM furnace (Errington et al., 1997); a modern copper
smelting process designed and supplied by Xstrata Technol-
ogy. Examples of the RHF vessel exist at Xstrata’s Mount Isa
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copper smelter. The RHF acts as the interface between the
continuous ISASMELTTM process and the batch Peirce Smith
converters. It is used as a buffer for holding matte prior to its
transfer to the converting step as well as for the gravitational
separation of the matte from the slag. The matte–slag mix-
ture is fed in at one end and exits through side ports close
to the opposite end of the RHF (Fig. 1). Rollers on the base
of the RHF enable it to tilt about its horizontal axis to allow
the copper matte and slag to be poured out through separate
side exit ports. The high temperatures and corrosive nature
of the fluids do not allow submerged injection of the feed
at the interface of the two fluids as is commonly found in
mixer-settler equipment. Instead, the mixture is poured into
the RHF through a launder onto the surface of the molten
slag and allowed to separate by gravity. Internal aids, such as
baffles, are not used as they do not survive the harsh environ-
ment. The RHF contents are tapped at convenient intervals
depending on the downstream processes. Matte, the heavier
liquid, is often entrained in the slag layer and results in the
loss of copper when the slag is discarded. The copper can be
recovered from the slag through a secondary process of crush-
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